SN38 polymeric nanoparticles: in vitro cytotoxicity and in vivo antitumor efficacy in xenograft balb/c model with breast cancer versus irinotecan.
SN38 (7-ethyl-10-hydroxyl camptothecin), a potent metabolite of irinotecan, has been considered as an anticancer candidate. Its clinical development has been hampered due to its poor solubility. As a result, SN38 loaded poly lactic-co-glycolic acid (PLGA) nanoparticles (NPs) was developed in current study to solve its poor water solubility problem while maintaining its cytotoxicity against cancer cells. PLGA NPs were prepared using modified emulsification-solvent evaporation technique and their characteristics were optimized by central composite experimental design in which average size, entrapment efficiency and drug loading were 170.5±11.87 nm, 77.35%±2.314 and 5.95%±0.087, respectively. Scanning electron microscopy and in vitro studies consisting of drug release and cytotoxicity in 4T1 breast cancer cells followed by in vivo biodistribution and blood cytotoxicity were carried out. Therapeutic efficacy of SN38-NPs was evaluated in xenograft balb/c animal with 4T1 breast cancer. The results demonstrated that the treatment with SN38-NPs was more efficacious in comparison with irinotecan. In conclusion, superior cytotoxic effect and improved in vivo antitumor efficacy of SN38-NPs versus irinotecan introduced SN38-NPs as a promising candidate for cancer treatment investigation.